INTRODUCTION {#s1}
============

Ulcerative colitis (UC) is a known risk factor for colorectal cancer, especially in patients with long-standing disease, younger age of diagnosis, pancolonic extension, and history of primary sclerosing cholangitis (PSC).^[@R1]^ Although more than half of patients with pancolonic disease have appendiceal involvement, its association with appendiceal adenocarcinoma remains questionable and only a few cases have been reported.^[@R2]^

CASE REPORT {#s2}
===========

A 42-year-old man with a 10-year history of UC and PSC presented to the emergency department with a 2-day history of progressively worsening right lower quadrant pain. He had been receiving infliximab 10 mg/kg every 8 weeks and azathioprine 2.5 mg/kg daily. The patient had multiple treatment failures in the past including golimumab and 5 mg/kg infliximab therapy. A colonoscopy performed 1 year before showed severe pancolitis, and there was a focus of indeterminate dysplasia on random colon biopsies confirmed by a pathologist with expertise in inflammatory bowel disease (IBD). At that time, the patient was lost to follow up by his previous provider because he had relocated and presented to our clinic 2 weeks before to establish care. A routine colonoscopy was done 3 days before admission to ascertain mucosal healing was compatible with severe UC (Mayo score 3) in the whole colon (Figure [1](#F1){ref-type="fig"}). Appendiceal orifice appeared congested, and the terminal ileum was normal (Figure [2](#F2){ref-type="fig"}).

![Spontaneous bleeding and ulceration in the whole colon compatible with severe ulcerative colitis.](ac9-6-e00255-g001){#F1}

![Inflammation and congestion of the appendiceal orifice.](ac9-6-e00255-g002){#F2}

Physical examination revealed right lower quadrant tenderness and a positive McBurney sign. Laboratory investigation was significant for leukocytosis of 12,570/μL. Abdominal and pelvic computed tomography showed a markedly dilated fluid-filled appendix measuring 2.6 × 2.4 cm consistent with acute appendicitis (Figure [3](#F3){ref-type="fig"}). Retroperitoneal lymphadenopathy was noted.

![Markedly dilated fluid-filled appendix (arrow) measuring 2.6 × 2.4 cm.](ac9-6-e00255-g003){#F3}

Given the severity of his UC, previous focus of indeterminate dysplasia, and nonresponse to multiple therapies, the patient agreed to undergo total proctocolectomy with ileostomy. Histology was consistent with invasive moderately differentiated appendiceal adenocarcinoma involving the visceral peritoneum along with acute appendicitis. Pathologic examination of the colon revealed diffuse moderately active pancolitis with several areas of low-grade dysplasia (Figure [4](#F4){ref-type="fig"}). The patient\'s postoperative course was uneventful and was planned for adjuvant chemotherapy after discharge.

![Hematoxylin and eosin stain of moderately differentiated appendiceal adenocarcinoma at (A) 40× magnification and (B) 400× magnification.](ac9-6-e00255-g004){#F4}

DISCUSSION {#s3}
==========

Although the appendix is considered by many a vestigial remnant, it has been implicated in the pathogenesis of multiple diseases including UC. In fact, several large population-based studies demonstrated a lower incidence rate ratio of UC after appendectomy compared with controls.^[@R3]--[@R5]^ The largest of these studies showed that the risk of UC was significantly reduced only in patients who underwent appendectomy for appendicitis, whereas appendectomy without appendicitis was not associated with a reduced risk.^[@R4]^

More than half of the patients with pancolonic UC are found to have appendiceal involvement.^[@R3]^ Patients with ulcerative appendicitis experience a more aggressive relapsing disease course compared to those without appendiceal involvement.^[@R6]^

Appendiceal carcinomas are exceedingly rare; data from the Surveillance, Epidemiology, and End Results database report an incidence of 0.95 per million people per year with an average age of 63 years at diagnosis.^[@R7]^ In contrast to other appendiceal neoplasms that are usually asymptomatic, adenocarcinoma of the appendix most commonly presents with acute appendicitis.^[@R8]^

In general, they possess a nearly identical phenotype to those of conventional colonic adenocarcinoma.^[@R9]^ However, the natural history and prognosis of appendiceal adenocarcinomas differ from those of adenocarcinomas arising from other large bowel sites and therefore have a separate staging classification. Long-term oncological outcomes are worse in appendiceal cancer compared to colon cancer with a worse 5-year disease-free survival rate, higher rate of peritoneal seeding, and higher risk of perforation.^[@R10]^ In patients with IBD, chronic inflammation is an important risk factor for the development of gastrointestinal malignancies. The pathogenesis of colitis-associated adenocarcinoma is distinct from sporadic colorectal cancer because the underlying inflammation yields a faster and multifocal process of carcinogenesis.^[@R11]^ Because the appendix is affected in half of the patients with pancolitis, the risk of appendiceal cancer is the same as the rest of the colon.

Although only a few cases of UC associated with appendiceal malignancy have been described, the mechanism leading to cancer occurrence is suspected to be the same as colorectal cancer.^[@R12]^ However, dysplasia of the colonic mucosa was not identified in many previously published cases, raising suspicion that the malignancy may have been incidental.^[@R13]--[@R15]^ Our patient had multiple risk factors to suggest that the appendiceal adenocarcinoma was a neoplastic complication of his long-standing UC, including prolonged active pancolitis, history of PSC, and multiple areas of low-grade dysplasia of the colon on pathological examination. In addition, significant inflammation and involvement of the appendiceal orifice, as noted in our case, may block excretion from the cavity, leading to increased appendiceal pressure and development of malignancy.^[@R16]^ Patients with pancolonic UC, PSC, and confirmed indeterminate colitis on random colonic biopsies as our patient would benefit from an intensive surveillance strategy for colorectal cancer given their high risk of advanced neoplasia.^[@R17]^

Although adenocarcinoma of the appendix likely precipitated the episode of acute appendicitis, colonoscopy was possibly a contributing factor given the timing of symptoms nearly 24 hours after the endoscopic examination. Basson et al noted an increased risk of appendicitis within 1 week of undergoing a colonoscopy.^[@R18]^

Although the absolute risk of appendiceal neoplasia among patients with IBD remains low, likely pertaining to the small area of mucosa at-risk relative to that of the colorectum, the recognition of appendiceal adenocarcinoma as a complication of long-standing disease warrants increased clinical awareness. Additional studies are needed to further elucidate the nature of this association.
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